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© Automatic weighing plant for dyes in powder form. 


© A plant for the automatic weighing of dyes in 
powder form controlled by a computer for the prep- 
aration of mixtures for the dyeing industry consists 
of a plurality of hoppers (1) containing the dyes, said 
hoppers being placed one beside the other, each 
being provided with pipe systems for the filling of 
the dyes (3. 6, 7 and 8) and with a lower chute for 
the withdrawal (11); underneath the hoppers a lower 
framework (41) sliding lengthwise, supports on one 
side a motor unit consisting of a motor (22) and of a 
speed reducer (21) for the rotation of the chute (11) 
and on the opposite side a scale (47) for the weigh- 
^ing of the withdrawn dye. A motorization system 
^consisting of a motor (50). a cog wheel (49) and a 
cog rack (51) supplies the translation motion to the 
GO lower framework (41 ) moving in the orthogonal direc- 
lotion in relation to the chutes, while a pneumatic 
piston (28) provides the approaching and pushing- 
gaway motion to the motorization unit (21, 22) to and 
^ from the chute itself, which is provided with a frontal 
clutch coupling (16), suited to engage with clutch 
° socket joint (20) being rigidly connected with the 
Q. speed reducer (21). When the chute (11) is set into 
m rotation, it withdraws the dye from the hopper (1) 
and through the opening (33) it deposits it on the 
plate (48) of the scaie (47). 


The rotation speed of the chute (11) is variable 
and it gradually decreases as the value weighed by 
the scaie appraches the required weight value. 

The quantity of dye to be withdrawn and the 
withdrawing sequences are recorded and memorized 
in the computer which controls the operation of the 
plant 
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AUTOMATIC WEIGHING PLANT FOR DYES IN POWDER FORM 


The invention concerns the planning and man- 
ufacturing of a weighing plant for dyes in powder 
form, operated with the help of a computer for the 
preparation of mixtures for dye works. 

The preparation of mixtures to obtain a specific 
color, using basic colors is a standard procedure in 
the dyeing business and it represents one of the 
first phases of the dyeing process. 

A known system for the preparation of the 
mixture consists in manually taking the basic dyes 
out of the containers which hold them and then 
weighing them. 

The mixture which has thus been obtained, 
after having been dissolved and placed into an- 
other container, is sent to the production depart- 
ments where it is transferred to the dyeing plants. 

An inconvenience arising from said system of 
preparation of the mixtures is represented by the 
long period of time needed by the operator for the 
preparation of the mixtures themselves, since said 
operator is forced to perform several trips between 
the weighing station and the station where the 
drums* containing the different dyes which need to 
be withdrawn are stocked. 

Another inconvenience consists in the fact that 
it is extremely easy for the operator to make mis- 
takes both in the dye he picks up and in reading 
the values of each weighing, which causes heavy 
economical damages, since it can happen that a 
whole stock of dyed material needs to be thrown 
away. It is obvious that this inconvenience leads to 
an inconstancy in the mixture and, as a conse- 
quence, to an inconstancy in the colors obtained 
with it. 

Another inconvenience arising from the prep- 
aration of the mixture with the manual method is 
represented by the danger that, during the with- 
drawal and weighing procedures unwanted mixings 
or, at any rate, taintings among the stocked dyes 
may occur, due for instance to accidental transfers 
of dyes of one type into containers holding other 
types. 

Not the least inconvenience is represented by 
the fact that the manual handling of dyes entails a 
dispersion in the air of a certain quantity of dye, 
which causes 1 , at least in a small degree, a pollution 
of the working environment, with the ensuing dam- 
age to the health of the operators who are in 
charge of these procedures. 

In order to avoid ail the above listed incon- 
veniences, plants consisting of rotating magazines 
with several stations have been planned and manu- 
factured. In each station there is a drum containing 
a different type of basic color dye. 

Said rotating stations are made to rotate by a 


mechanical control system operated by the oper- 
ator, who chooses each time which container 
needs to be brought into the withdrawal position, 
according to the specific requirements of the mix- 

5 ture which needs to be prepared. 

The withdrawal of the dye from its container 
and its transfer on the weighing scaie are carried 
out by the operator himself who uses a scoop. 

It is easy to understand how this system, al- 

w though it does away with the need for the operator 
to move around to withdraw the dyes, does not 
eliminate the danger of feinting the dyes because 
of accidental transfers of the dyes from one con- 
tainer to the other and, above all, it does not 

75 eliminate in any way the pollution of the environ- 
ment and, therefore, the hazards to the health of 
the operators. 

The purpose of the present invention is that of 
overcoming the just mentioned inconveniences. 

20 In particular, the main purpose of the present 

invention is that of creating a weighing plant for the 
basic color dyes, allowing the preparation of dye 
mixtures with a completely automatic procedure 
excluding ail and any manual intervention as far as 

25 the handling and the weighing of the dyes are 
concerned. 

Another of the proposed goals of the present 
invention is that of obtaining a constant formule of 
the prepared mixture, thanks to a weighing proce- 

30 dure of the highest precision of the single compo- 
nents of the mixture. 

Yet another purpose is that of reducing to a 
minimum the period of time necessary for the 
preparation, by reducing to a minimum the move- 

35 ments which need to be performed for the with- 
drawal of the various dyes forming the mixture. 

Not the least proposed purpose is that of elimi- 
nating almost entirely any loss of dye in the air, 
which may lead to the pollution of the environment 

40 All the above mentioned purposes are reached 

with the creation of a plant for the weighing of dyes 
in powder form, especially suited for the prepara- 
tion of dyeing mixtures, which, in agreement with 
the patent claims, includes a basic structure sup- 

45 porting a plurality of hoppers containing basic color 
dyes in powder form, the hoppers being arranged 
side by side, each of them being provided with a 
pipe for the filling of the dye and with a chute for 
the conveyance and the outpour of the dye, also 

so including an electronic scaie for the weighing of the 
basic color dyes and means of control of the 
weighing process and of the dye selection, char- 
acterized by the fact that the dye mixture is ob- 
tained by means of a programmed succession of 
loads of dye, collected on a scale with electronic 
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reading digits, said scale moving on a trolley, 
which moves in a logical succession under the 
hoppers, further characterized by the fact that each 
load of dye for the mixture is obtained thanks to 
the outpour of the dye from the hopper through the 5 
chute, which rotates at a variable speed and is set 
in motion by suitable means of motion transmis- 
sion, further characterized by the fact that the logi- 
cal succession of passages of the scale under each 
hopper and the speed and the duration of the io 
rotation of each chute are activated by a program 
being controlled by the computer according to the 
mixture required by the operator. 

According to a preferred form of execution of 
the invention each hopper is provided with pipes 75 
for the loading of the basic-color dye which is 
coveyed to the hopper by being directly sucked in 
from the drums which contain it by means of a 
depression created within the hopper, in a chamber 
which is separated through a filter from the area 20 
where the dye is collected, said depression being 
made possible by a pipe connected with a vacuum 
pump. Moreover, the trolley which moves under the 
hoppers, in the lengthwise direction in relation to 
them, is built so that it supports the electronic 25 
scale on the side where the outpour of the dye 
from the chutes is foreseen, and that it supports 
the speed reducer set on the opposite side, where 
said speed reducer set engages the shaft protrud- 
ing from the chute of the particular hopper from 30 
which the dye is to be taken out according to the 
required mixture. 

A first advantage resulting from the creation of 
the present invention consists in the elimination of 
any physical change of place on the part of the as 
operator, who no longer needs to move from the 
area where the drums containing the dyes are 
stored in order to collect them and bring them to 
the weighing and mixture preparation area. 

Moreover, the elimination of the manual oper- 40 
ations entails another advantage consisting in the 
practically total elimination of the possibility of tein- 
ting the dyes by accidentally pouring one type of 
dye into containers or drums containing dyes of 
another type. 45 

Another advantage consists in the practically 
total elimination of making mistakes in reading the 
values or in the calibration of the weighing sys- 
tems, as well as of making mistakes in the with- 
drawal of the dyes, which could occur to the oper- so 
ator. 

Another advantage of the present invention 
consists in the fact that the dyes preserved in the 
hoppers retain their physical characteristics, par- 
ticularly as far as their humidity content is con- 55 
cerned, with an obvious retention of the specific 
weight of the basic-color dye which brings as a 
consequence a constancy in the mixture obtained 
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from the basic dyes. 

The last but not the least important advantage 
concerns the considerable reduction in the rate of 
environmental pollution due to the presence of 
coloring powders scattered in the air, said reduc- 
tion being almost total, thanks to the elimination of 
manual operations for the handling of the dyes 
both during the operation of filling up the hoppers 
with coloring dye and during the preparation of the 
mixture. Other characteristics and advantages will 
be better understood from the description of a 
preferred form of execution of the invention, which 
is only given by way of illustration, but is not meant 
to limit the scope of the invention, such as it is 
illustrated in the enclosed tables of drawing, 
wherein: 

- Fig. 1 represents a partial view of the plant; 

- Fig. 2 represents a lateral view of the plant: 

- Fig. 3 represents a section of the shaft of 
the chute for the withdrawal of the coloring dye and 
of the system which allows the coupling with the 
respective rotating speed reducer. 

With reference to the Figs 1 and 2 of the 
mentioned tables of drawing, it can be observed 
that the plant consists of a plurality of loading 
hoppers 1 placed side by side and supported by a 
basic structure 2 which acts as a stand on the floor. 

Each hopper presents in its upper part an air 
pipe 3 intercepted by valve 5 which is connected 
with a vacuum pump by means of the collecting 
pipe 4. 

Each hopper 1 is also equipped with an upper 
lateral pipe 6 which presents in its terminal part a 
flexible vertical pipe 7 ending with a rigid metal 
pipe 8, which, when it is introduced into drum 9, 
allows the suction of the coloring dye contained 
therein. 

Inside each hopper 1 , in its upper part, there is 
a filter 10, which separates the depression area 
from the coloring-dye loading area. The filling up of 
the hoppers 1 occurs by means of the depression 
by activating the previously mentioned vacuum 
pump, which is not visible in the drawing, and by 
opening valve 5. Thus, in fact the vacuum pump 
sucks the air through pipe 3 from within hopper 1 
and creates the depression therein. 

The difference in pressure between the inside 
of hopper 1 and the outside environment pushes 
the coloring dye which is held in container 9, into 
pipe 8, and then into hopper 1 through the flexible 
pipe 7 and the rigid pipe 6. 

The presence of filter 10 is essential, since it 
prevents the coloring dye entering hopper 1 
through pipe 6 to be sucked together with the air. 

In the lower part of each hopper 1 a chute 1 1 
is installed. Its helicoidal screw is wound around 
the hollow shaft 12, which is supported at its ends 
by the socket joints 13 and 14, which are provided 
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with a flange and are fixed against the outside 
vertical surfaces of hopper 1. 

The hollow shaft 12 protrudes beyond the 
socket joint 14 and couples itself with another 
socket joint 15, which presents at its frontal end 16 
some clutching cogs suited to couple themselves 
with the protrusions 17 and 18 being present in the 
external part of pin 19: said pin is coupled, so that 
it can slide, with the socket joint 20, which is 
connected in line with the speed reducer 21, which 
receives the motion from motor 22 through the 
transmission unit consisting of the V-type belt 23 
and pulley 24. 

The socket joint 1 5 is united with the hoiiow 
shaft 12, to which it is connected by means of a 
headless screw 25, while pin 19 with its protrusions 
17 and 18 can slide axially within the socket joint 
20. 

While rotating around its axis, the socket joint 
is united to pin 19 by means of yet another cou- 
pling pin 26, which is fixed on the socket joint 20 
and can slide within slot 27 obtained within the 
above mentioned pin 19. 

inside the socket joint 20 a spring 100 is fore- 
seen, which allows the elastic movement of pin 19 
during its siiding motion within the above men- 
tioned socket joint 20. 

By observing Fig. 3 it is easy to understand 
that the rotation of chute 11 is obtained by trans- 
mitting to it the rotation of motor 22 by coupling 
the protrusions 17 and 18 of pin 19 with the cogs 
which are present on surface 16 of socket joint 15. 

In order to obtain the coupling between the 
frontal cogs being present on surface 16 and the 
protrusions 17 and 18 of pin 19 plate 30 is made to 
move forward in the axial direction in relation to the 
chute. Said plate 30 supports motor 22, speed 
reducer 21 and the socket joint 20 which is con- 
nected with it. The forward movement of plate 30 is 
obtained by activating the pneumatic piston 28 
which is connected with plate 30 by means of the 
junction fork 29. In fact, when piston 28 is at the 
end of its stroke, the cogs which are present on the 
frontal surface 16 of socket joint 15 and the protru- 
sions 17 and 18 of pin 19 are engaged the ones 
with the others and the chute is mechanically coup- 
led with motor 22. 

By observing Fig. 3 it can also be seen that 
inside the hollow shaft 12 suppporting chute 11 is 
lodged a shaft 31 being coupied with shaft 12 and 
sliding in relation to it. Said shaft 31 protrudes from 
the front 16 of socket joint 15 and it carries at its 
opposite end a disc 32 which acts as a lid for the 
opening 33 of chute 1 1 , which is the outlet for the 
coloring dye. 

Said lid 32 is normally closed and it begins to 
open as soon as head 34 of pin 1 9 moves toward 
the chute thanks to the action of the pneumatic 


piston 28. thus beginning to push head 35 of shaft 
31, which slides axially within shaft 12. The maxi- 
mum opening is reached when piston 28 is at the 
end of its stroke. 

5 When lid 32 is completely open and chute 11 ? 

begins to rotate, the coloring dye exits from open- 
ing 33 and falls on plate 48 of scale 47. 

The rotation of chute 11 stops automatically - 
when the desired weight is reached. 

70 At this point lid 32 shuts, since it is drawn by a 

spring, not represented in the drawing, when the 
pneumatic piston 28 returns to its rest position and 
disconnects the frontal cogs of surface 16 of the 
socket joint 15 from the protrusions 17 and 18 of 

75 pin 19. 

Plate 30 supporting motor 22 and the speed 
reducer 21 slides axially in relation to the chute on 
the supports 36 and 37 which are coupied to bar 
38 and on the supports 70 and 71 which are 

20 coupied with bar 72; the supports 39 and 40 are, in 
turn, connected with plate 41 which constitutes the 
lower mobile framework. 

Said mobile framework is in turn provided with 
two supports 42 and 43 which allow it to slide on 

25 the guiding bars 44 and 45 which are rigidly united 
with the basic framework 46. 

The just mentioned lower mobile framework 
supports on its side which is opposite to the side 
supporting the guiding bars on which the pre- 

30 viously described motor unit 22 and the speed 
reducer 21 rest, a precision scale 47 equipped with 
an upper plate 48 on which falls the coloring dye 
exiting from the feeding opening 33 and is caused 
to exit by the rotation of chute 11. 

35 The mobile framework 41 can move lengthwise 

on the guiding bars 44 and 45; the motion is made 
possible by the cog wheel 49 which is connected 
in line with the geared motor 50 from which it 
receives the motion and it engages with the 

40 cogged rack 51 being fixed on the supporting 
framework 46, the speed reducer 50 being fixed to 
the mobile framework 41. 

During the lengthwise displacement motion the 
lower mobile framework 41 stops under a deter- 

45 mined feeding hopper 1 in order to withdraw some 
of the dye contained therein. In order to obtain this, 
the plant is controlled by a computer which, on the 
basis of the instructions imparted by the operator 
and compared with a program, causes the plant to 

50 perform ail the operations necessary to the prep- 
aration of the various mixtures required. i 

To be more precise, in the computer storage is 
inserted a progressive numeration for the identifica- 
tion of the individual hoppers and of the quantity 

55 and type of dye contained in each of said hoppers. 

It is, therefore, sufficient to store in the com- 
puter the data of the mixture to be prepared, and it 
will cause the plant to perform the sequence of the 
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necessary positioning, withdrawing and weighing 
operations. 

To be more specific, after the sequence of the 
hoppers from which the withdrawals are to be 
made, and the quantity to be withdrawn from each 
of them is stored in the computer, the computer 
gives the starting signal to the geared motor 50, 
which through the cogged wheel 49 and the 
cogged rack 51 causes the displacement of the 
lower sliding framework 41 in the lengthwise direc- 
tion in relation to the hoppers 1 . 

During this displacement, the proximity switch 
52 reads in a sequence ail the hoppers in front of 
which it slides. Said reading occurs whenever it 
brushes against the fixed pin 53 which is placed in 
relation to each chute 1 1 . 

When the proximity switch 52 reads the num- 
ber of the hopper from which the withdrawal is to 
be made, the program causes the rotation of the 
geared motor 50 to slow down, so that the lower 
framework 41 begins the precision movement to 
approach the chute from which the withdrawal will 
be made. 

It will stop when a second proximity switch 54, 
which is mounted slightly further back than the 
proximity switch 52 and is placed on the vertical 
line of the axis of pin 19, comes in line with the 
axis of this pin which coincides with the axis of the 
chute from which the withdrawal will be made. 

At this point the computer gives the signal to 
an electro- valve - not shown in the drawing - to 
open the air inlet to piston 28, which, by displacing 
plate 30, which is connected with it by means of 
fork 29, causes the clutching pin 19 to approach 
the shaft of chute 1 1 . 

As has already been seen before, as soon as 
the frontal surface 34 of pin 19 touches surface 35 
of the passing bar 31 , lid 32 begins to open open- 
ing 33. 

After the coupling between chute 11 and the 
motor unit has occurred, the computer gives the 
signal for motor 22 to begin its rotation, so as to 
make chute 11 to rotate and begin the withdrawal 
of the dye. 

The rotation speed of motor 22 is variable and 
it is adjusted discretely and proportionally to the 
quantity of dye to be weighed. To be more precise, 
if the quantity of the dye to be weighed is large, at 
the beginning of the withdrawal the motor will make 
chute 11 turn at a rather high speed, so as to 
shorten the time necessary for the withdrawal. As 
scale 47 records the weight unloaded from chute 
11 on plate 48 and the closer said weight gets to 
the final required value, the speed of rotation of 
motor 22 and, therefore, of chute 11 is increasingly 
slowed down until the final weight required is 
reached by the addition of almost imperceptible 
quantities, so as to avoid that the necessary weight 
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is accidentally exceeded. 

When the required weight is reached, motor 22 
stops automatically and the computer signals the 
release of the air contained in piston 28, which 
5 causes slide 30 to move backwards and, as a 
consequence, disengages pin 19 from the shaft of 
chute 11. 

At this point the cycle will be repeated for each 
chute from which the program foresees a dye 
jo withdrawal, until the required mixture is obtained. 

After the withdrawal from the last chute fore- 
seen by the program has been accomplished, the 
computer signals motor 50 to invert its sense of 
rotation, so as to bring the lower framework, which 
15 moves lengthwise, back to its original position. 

Another proximity switch, not represented in 
the drawing, resets the sequences and thereby 
makes the computer ready to receive another pro- 
gram or to recall a new sequence of preparation. 
20 which had previously been memorized. 

The program of the computer foresees the 
comparison between the quantity of dyes required N 
for the mixture and the quantity which is present in 
the chutes and also the signaling of eventual lacks. 
25 From what has been described, it is easy to 

understand how the realization of the invention fully 
reaches the proposedgoal and permits the achieve- 
ment of all the above-mentioned advantages. 

During the manufacturing process, the inven- k 
30 tion can acquire forms differring from those which 
have been described, for instance it may. have the 
lower sliding framework 41 divided into two parts, 
the one independent from the other, one of which 
can support the rotation unit of chute 11. consisting 
as of motor 22. belt 23, pulley 24 and speed reducer 
21, while the other supports scale 47 and its load- 
ing plate 48. 

Another form of the plant can foresee a sepa- 
rate and fixed motorization for each chute and a 
40 scale 47 sliding lengthwise in relation to the shaft 
connecting the hoppers, in the same way the plant 
can be equipped with an automatic filling device for 
the hoppers, in case that some of the hoppers 
contain a quantity of dye insufficient for the prep- 
45 aration of the required mixture. 

Besides other constructive variations may be 
introduced without exceeding the scope of the pro- 
tection of the patent rights for the present inven- 
tion. 

so Of course, the plant of the invention, which has 

been described as being particularly suitable for 
the preparation of coloring dye mixtures, can also 
be advantageously employed for the preparation 
and mixing of powdery products of a type differring 

55 from the dye mixtures and for uses which are 
entireiy different from the dyeing uses. 
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Claims 

1) A plant for the weighing of dyes in powder 
form, especially suited for the preparation of dye 
mixtures, including a basic structure supporting a 
plurality of hoppers (1) containing dyes in powder 
form, placed side by side, each of which is 
equipped with a pipe system for the filling of the 
dye (6) and of a chute (11) for the channelling and 
exiting of the dye, of an electronic scale for the 
weighing of the basic color dye and of means of 
control for the dye weighing and selecting process, 
characterized by the fact that the dye mixture is 
obtained through a programmed sequence of loads 
of dyes collected on the plate(48) of a scale with 
electronic reading, said scale moving on a lower 
framework (41) which slides in logic succession 
under the hoppers (1 ), further characterized by the 
fact that each load of dye for the mixture is ob- 
tained thanks to the outpouring of the dye from the 
hopper through a chute (11) rotating at variable 
speed and being set into motion by suitable motor 
transmission means, further characterized by the 
fact that the logical succession of the displace- 
ments of the scale under each hopper and the 
speed and duration of the rotation of each chute is 
operated by a program controlled by a computer 
according to the corresponding instructions pertain- 
ing to the mixture requested by the operator. 

2) A weighing plant according to claim 1 , char- 
acterized by the fact that the lower framework (41) 
supporting the scale (47) is moved by a geared 
motor (50) which transmits the motion by means of 
a cog wheel (49) coupling itself with a cog rack 
(51) being fixed to the base (46) of the plant and 
that the speed of the geared motor is adjusted by 
proximity switches placed underneath each hopper 
and activated by the process controlling computer. 

3) A plant according to claim 2, characterized 
by the fact that the lower framework (41) supports 
on its side opposite the one supporting the elec- 
tronic scale (47) means of motor transmission for 
each chute (11), said means consisting of a 
motor/speed reducer unit (22, 21). in which the 
reduced shaft is provided with a pin (19) presenting 
two protrusions (17, 18) which engage with the 
cogs being present on the face (16) of the socket 
joint (15) being rigidly connected with the hollow 
shaft (12) of each chute (11). 

4) A plant according to claim 3, characterized, 
by the fact that the plate (30) supporting the motor 
unit is made mobile by a pneumatic piston (28) 
said piston insuring the coupling of the rotation 
from the motor unit to the shaft of the chute. . - 

5) A weighing plant according to one of the 
preceding claims, characterized by the fact that the 
filling of the hoppers occurs by suction of the dye 
in powder form by means of pipe systems (6 T 7 


and 8) from the dye container (9), said pipe sys- 
tems communicating with the hopper (1) set into a 
depression by a vacuum pump sucking air from a 
pipe (3) through the interposition of a filter (10). 

5 6) A weighing plant according to one of the 

preceding claims, characterized by the fact that the 
opening (33) of the chute (11) is provided with a 
closing lid (32) having the shape of a disc mounted 
at the end of the cylindrical bar (31) sliding inside 

io the hollow shaft (12), while its other end protrudes 
from the socket joint (15) when the above-men- 
tioned lid (32) shuts the opening. 

7) A plant according to one of the preceding 
claims, characterized by the fact that the electronic 

75 scale (47) broadcasts the information concerning 
the weight of the dye during the weighing oper- 
ations to the computer controlling the procedure, 
thereby determining a progressive reduction in the 
rotation speed of the chute as the weight of the 

20 basic-color dye, such as it has been predetermined 
by the mixture formule, is about to be reached. 

8) A plant according to claim 7, characterized 
by the fact that, when the predetermined weight 
has been reached, the rotating chute stops and the 

25 lid (32) resumes its shutting position at the outlet of 
said chute. 
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FIG. 2 
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